NMR studies of the Escherichia coli Trp repressor.trpRs operator complex.
To understand the specificity of the Escherichia coli Trp repressor for its operators, we have begun to study complexes of the protein with alternative DNA sequences, using 1H-NMR spectroscopy. We report here the 1H-NMR chemical shifts of a 20-bp oligodeoxynucleotide containing the sequence of a symmetrised form of the trpR operator in the presence and absence of the holorepressor. Deuterated protein was used to assign the spectrum of the oligodeoxynucleotide in a 37-kDa complex with the Trp holorepressor. Many of the resonances of the DNA shift on binding to the protein, which suggests changes in conformation throughout the sequence. The largest changes in shifts for the aromatic protons in the major groove are for A15 and G16, which are thought to hydrogen bond to the protein, possibly via water molecules. We have also examined the effect of DNA binding on the corepressor, tryptophan, in this complex. The indole proton resonance of the tryptophan undergoes a downfield shift of 1.2 ppm upon binding of DNA. This large shift is consistent with hydrogen bonding of the tryptophan to the phosphate backbone of the trpR operator DNA, as in the crystal structure of the holoprotein with the trp operator.